MTBO (2-methylthio-4H-1, 3, 2-benzodioxaphos phorin 2-oxide) was successfully applied to the phos phorylation of aliphatic alcohols,1) nucleosides2) and other substances.3) Nucleoside 5'-S-methyl phos phorothiolates obtained were then converted into 3',5'-cyclic nucleotides including so-called cyclic AMP,2) nucleotide anhydrides (ATP etc.),4) or UDPG, a coenzyme . 4) When adenosine was allowed to react with MTBO in the presence of cyclohexylamine, two substances were produced. They were identified as adenosine 5'-S-methyl phosphorothiolate and adenosine 2',3'-cyclic phosphate, respectively.5) The latter compound was considered to be produced in the following manner: the 2'-or 3'-OH group of adenosine reacted with MTBO to give adenosine 2'-or 3'-S-methyl phosphorothiolate, which was converted to 2',3'-cyclic phosphate by nucleophilic attack of neighboring OHH group.
Thus the direct synthesis of adenosine 2',3'-cyclic phosphate was attempted starting from adenosine. As mentioned above, 5'-OH group must be blocked to obtain the desired product in good yield. The protec tive group should be alkaline-labile because the 2',3'-cyclic phosphate is more labile under acidic conditions than alkaline conditions. Acetyl group is appropriate for this purpose.
When 5'-O-acetyladenosine was used as a starting material and allowed to react with MTBO in the presence of cyclohexylamine, adenosine 2',3'-cyclic phosphate was obtained in 50% yield after deacetyla-SCHEME. Direct Synthesis of Ribonucleoside 2',3'-Cyclic Phosphate.
tion with dilute ammonium hydroxide (Scheme). After purification by DEAE-cellulose column chromato graphy, the nucleotide was characterized as adenosine 2',3'-cyclic phosphate by its hydrolysis to adenosine 2'-and 3'-phosphate in hot alkaline solution, as well as by its chromatographic, electrophoretic (Table) and UV spectroscopic identity with an authentic sample synthesized according to the method of Smith et al. 6) The nucleotide was also identified as the expected compound by elemental analysis. Its NMR spectrum was assigned to each proton of adenosine 2',3'-cyclic phosphate and was identical with that reported by Jardetzky.7)> Thus, a new method for the direct synthesis of ribo nucleoside 2',3'-cyclic phosphates starting from nucleo side was established.
In 
